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PREFACE. 


—e— 


TuE object of this book is to give a plain account 
of the best known habits of spiders, and as much 
of their anatomy and classification as is necessary to 
understand these habits. The portion on the spinning 
and flying habits is copied chiefly from Blackwall and 
Menge; that on the trap-door spiders from Mogg- 
ridge ; and the habits of Nephila and Hyptiotes, from 
Wilder. The observations of these authors have been 
repeated as far as possible, and some changes and 
additions made to their accounts of them. The nu- 
merous stories of deadly poison, supernatural wisdom, 
and enormous size and strength of spiders, have been 
omitted as doubtful. Several cuts from the papers 
of Professor Wilder have been repeated by favor of 
the author and publishers. Most -of the figures are, 
however, new, and engraved by photography from, 
my own drawings. 
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THE STRUCTURE AND HABITS 
OF SPIDERS. 


CHAPTER I. 
ANATOMY AND CLASSIFICATION. 


THE spiders form a small and distinct group 
of animals, related to the scorpions, the daddy- 
long-legs, and the mites, and less closely to the 
insects and crabs. They are distinguished by 
the more complete separation of the body into 
two parts; by their two-jointed mandibles, dis- 
charging a poisonous secretion at the tip; and 
by their spinning-organs, and habits of making 
cobwebs and silk cocoons for their eggs. 

The common round-web spider. Epferra vul- 
garts of Hentz, will serve as well as any 
species to show the anatomy of spiders in 
general. Fig. 1 shows the under side of this 
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spider; Fig. 4, the upper side; and Fig. 5, an 
imaginary section through the body, to show 
the arrangement of the internal organs. To 
begin with Fig. 1: the body is seen to be di- 
vided into two parts, connected only by the nar- 
row joint, A, just behind the last pair of legs. 
The front half of the body, called the thorax, 
contains the stomach, the central part of the 
nervous system, and the large muscles which 
work the legs and jaws. The hinder half, the 
abdomen, contains the intestine, the breathing- 
organs, the principal circulating-vessels, the or- 
gans of reproduction, and the spinning-organs. 
Connected with the-thorax are six pairs of 
limbs, four pairs of legs, B B B B, a pair of 
palpi, C, and a pair of mandibles, D. 


LEGS. 


The legs are used chiefly for running, jump- 
ing, and climbing; but the front pair serve often 
as feelers, being held up before the body while 
the spider walks steadily enough on the other 
six. One or both of the hinder legs are used to 
guide the thread in spinning; the spider at the 
same time walking or climbing about with the 
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other six or seven. The legs are seven-jointed; 
and on the terminal joint are three claws, Fig. 
2, A, B, C, and various hair and spines. In 
many spiders a brush of hairs takes the place 
of the middle claw, as in the jumping spiders, 
Fig. 3. Spiders with these brushes on their 
feet can walk up a steep surface, or under a 


horizontal one, better than those who have 
three claws. The legs of most spiders have 
among the hairs movable spines, which, when 
the spider is running about, extend outward 
at a right angle with the leg, and, when it is 
resting, are closed down against the skin. 


The Stricture and Habits of Spiders 15 


PALPI. 

In front of the legs are the palpi, Big. 7, CC, 
—a smaller pair of limbs, with six joints and 
only one claw or none. Thev are used as feelers, 
and for handling food, and, in the males, carry 


the curious palpal organs. which will be de- 
scribed farther on. The basal joints. Fig. 1, 
E, of the palpi are flattened out. and serve as 
chewing-organs. called * manila.” 

Mr. Mason has lately described, in the Trans- 
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actions of the Entomological Society of Lon- 
don, a large spider which has teeth on the 
inside of the palpi, which, when the spider is 
angry, are rubbed against teeth on the mandi- 
bles, producing a noise. 


MANDIBLES. 


The front pair of limbs, the mandibles, Fig. 1, 
D, are two-jointed. The basal joint is usually 
short and stout, and furnished on the inner side 
with teeth and hairs. The terminal joint is a 
small and sharp claw, which can be closed 
against the basal joint when not in use. 


ABDOMEN. 


On the under side of the abdomen, just 
behind the last pair of legs, are two hard, 
smooth patches, which cover the front pair of 
breathing-organs, the openings to which are 
two little slits at Fig. 1, H. Between these is 
the opening of the reproductive organs, and, in 
female spiders, the epigynum, Fig. 1, J,—an 
apparatus for holding the reproductive cells of 
the male. 

At the end of the body are the spinnerets, 
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which will be described in another chapter. 
There are three pairs of them; but many 
spiders close them together when not in use, 
so as to cover up the middle pair. The third 
pair of spinnerets are often several-jointed, 
and extend out behind the body like two tails. 
In front of the spinnerets is a little open- 
ing. Fig. 1, K, which leads to air-tubes that give 
off branches to different parts of the abdomen. 
«At M, Fig. 1, are usually two colored bands, or 
rows of spots, marking the course of muscles 
attached to the skin at various points along 
these lines. 

Fig. 4 is the back of the same spider. The 
head is not separated from the rest of the body, 
as in insects, but forms, with the thorax, one 
piece. On the front of the head are eight eyes, 
O, which are differently arranged in different 
spiders. At the back part of the thorax is a 
groove, P, under which is attached a muscle 
for moving the sucking-stomach, Fig. 5. @ 
From this point radiate shallow grooves, that 
follow the divisions between the muscles of the 
legs. On the abdomen are several pairs of 
dark smooth spots, which mark the ends of 
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muscles extending downward through the abdo- 
men. The markings of this spider are very 
complicated. The spot on the middle of the 
front of the abdomen is a very common one, 
and, in some spiders, extends the whole length 
of the body. The waved lines on each side 
are also common, and, in long-bodied spiders, 
often form two briyght-colored stripes, or rows 
of spots, running nearly straight the whole 
length of the abdomen. 


INTESTINE: 


Fig. 5 is a section of the same spider. 
The mouth is at @ 4, just under and behind 
the mandibles, and between the maxilla. It 
has an upper, a, and under lip, 4 each lined 
with a horny plate, in the middle of which runs 
a groove. When the lips are closed, the two 
grooves form a tube, which leads to the cesopha- 
gus, c, and so into the stomach. At the end 
of the cesophagus is the sucking-stomach. This 
consists of a flattened tube, to the top of which 
is attached a muscle, @, connected with the 
groove in the back; and to the bottom, muscles, 7, 
attached to a tough diaphragm spreading across 
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the thorax, and fastened between the legs on 
each side at gg. When these muscles contract, 
the top and bottom of the sucking-stomach are 
drawn apart, and whatever is in the cesophagus 
sucked in. By this pumping motion the spider 
is supposed to take liquid food from the mouth, 
and drive it backward into the abdomen. Just 
behind the sucking-stomach, the intestine gives 
off two branches, ¢ ¢, which extend forward 
around the stomach muscle, and meet over the 
mouth. Each of these branches gives off on 
the outer side four smaller branches, m7 a m im, 
which extend downward, — one in front of each 
leg, —and unite on the under side of the 
thorax. 

The intestine, 0, continues backward through 
the abdomen to the anus. in the little knob 
behind the spinnerete. The brown mass which 
surrounds the intestine, and fills the abdomen 
above it, is supposed to be a secreting-organ 
discharging into the intestine at several points. 


HEART. 


Over the intestine, and parallel with it, is the 
heart, #, a muscular tube, with openings along 


22. The Structure and Habits of Spiders. 


the sides to receive the blood, and branches 
through which it flows to different parts of 
the body. The greater part of the blood 
enters at the front of the heart, and passes 
backward into the abdomen, or forward into 
the thorax. 


BREATHING-ORGANS. 


In the front of the abdomen are the princi- 
pal breathing-organs,—a pair of sacs, R, con- 
taining a number of thin plates, through which 
the blood passes on its way to the heart. Be- 
sides these, there is a pair of branching air- 
tubes, 7, opening near the spinnerets. 


NERVOUS SYSTEM 

The nervous system has a large ganglion, J, 
in the thorax, from which branches, 7, pass to the 
limbs and abdomen. At the front end two 
branches extend upward, each side of the 
cesophagus, to two smaller ganglia, 4, from 
which pass nerves to the mandibles and eyes. 

The reproductive organs, S, lie along the 
under side of the abdomen, and open between 
the two air-sacs. 
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The spinning-glands, #, lie above the spinner- 
ets, and along the under side of the abdomen. 
They will be more fully described in the chapter 


on spinning. 


POISON-GLANDS. 


The poison-glands, 7, are partly in the basal 
joints of the mandibles, and partly in the head, 
and discharge by a tube which opens at the 
point of the claw of the mandible, Fig. 15, a. 


CLASSIFICATION. 


There is not room in this book to explain the 
classification of spiders into genera and species; 
but a description of the following well-marked 
groups, which contain nine-tenths of all spiders, 
will give a general idea of the differences among 
them, and help to understand what follows. 


MYGALID. 

This family includes the largest known spi- 
ders. The body is usually very hairy and dark- 
colored. Most species have only four spinner- 
ets: and one pair of these are long, and are 
turned up behind the abdomen. They have 
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four air-sacs under the front of the abdomen, 
instead of two, as other spiders. Their man- 


Fig. 6. 


dibles are very large, and work up and down, 
instead of sidewise. The eves are collected 
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together on the front of the head. They live 
only in warm countries. Specimens from 
South America are exhibited in every natural 
history museum. Fig. 6 represents J/ygale 
Hfentstt, a species living in Arizona and Texas. 


DYSDERIDZ. 

«\ small family of spiders with only six eyes. 
They have also four breathing-holes in the front 
of the abdomen ; but one pair leads to branched 
tubes instead of sacs. They are usually found 
under stones, with their legs drawn up close to 
their bodies, but can move very quickly when 
so inclined. Very few species are known, and 
none are common, in North America. Fig. 7 is 
Dysdera interrita enlarged. Below are the eyes 
as seen from in front. 


DRASSIDE. 

A large family of spiders, varying greatly in 
shape, color, and habits. Most of them are 
dull colored, and live under stones, or in silk 
tubes on plants, and make no webs for catching 
insects. Their eyes are small, and arranged in 
two rows on the front of the head. Their feet 
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have two claws and a bunch of flat hairs. The 
spinnerets are usually long enough to extend a 
little behind the abdomen. Fig. 8 is a Drassus, 
and the eyes as seen from in front. 


AGALENIDE. 

Long-legged, brown spiders, with two spin- 

nerets longer than the others, and extending 

out behind the body. They make flat webs, 

with a funnel-shaped tube at one side, Fig. 24, 

in which the spider waits. Fig. 9 is Agalena 
z@vta, the common grass spider. 
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CINIFLONID.£. 


A family resembling the last, but having 
peculiar spinning-organs, which will be de- 
scribed farther on, Fig. 35. 


LYCOSID. 


The running spiders. Very active spiders, 
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living in open places, and catching their prey 
without webs. Their legs are long, the hind 
pair being the longest. The head is. high, and 
the arrangement of the eyes peculiar to the 
family, Fig. to. 


ATTID.£. 


The jumping spiders. The body is usually 
short, and the head square. The arrange- 
ment of the eyes is characteristic, Fig. II, @. 
The two large ones in the middle give these 
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spiders a more animated look than those of oth- 
er families. The legs are short, and the front 
pair often stouter than the others. They can 
walk easily backwards or sidewise, and jump a 
long distance. Fig. 11 is the common gray 
jumping spider enlarged. 


Figs rz. 


THOMISID. 


The crab spiders. The body is usually flat, 
and wide behind. The front two pair of legs 
are longer than the others, and so bent that the 
spider can use them when in a narrow crack. 
Some of them, like crabs, walk better sidewise 
than forwards. Like the running and jumping 
spiders, they make no webs for catching food. 
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The eyes are small, and simply arranged in two 
rows, Fig. 12. 


THERIDUD. 


The largest family of spiders. Most of them 
are small, with large rounded abdomens and 
slender legs. They live usually upside down, 
holding by their feet under their webs. They 
make large cobwebs of different shapes for 
different species, and depend for food on what 
is caught in them. To this group belongs the 
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genus £7igene, containing a great number of 
the smallest spiders known. Fig. 13 is the 
common house 7heridon enlarged. 


EPEIRIDA. 


The round-web spiders. Large spiders, with 
flat heads, and eves wide apart, and short, 
round abdomens, Figs. 1, 4. They make webs 
formed of radiating lines crossed by other adhe- 
sive ones in a spiral or concentric loops, Fig. 
28. They hang in the web, head downward, 
or live upside down in a hole near by. 


CHAPTER II. 
EATING AND BITING. 


THE spiders are best known and hated as 
animals that bite. The biting apparatus is 
shown in Fig. 14, which represents the head 
and mandibles of Epezra vulgaris, seen from in 
front. When not in use, the claw is closed up 
against the mandible between the rows of 
teeth ; but, when the jaws are opened to bite, 
the claws are turned outward, so that their 
points can be stuck into any thing between the 
jaws. Fig. 15 is the claw still more enlarged, 
showing a little hole near the point at a, out of 
which is discharged the secretion of a gland in 
the head, Fig. 5, x. The ordinary use of the 
mandibles is for killing and crushing insects, so 
that the soft parts can be eaten by the spider; 

32 
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and in this they are aided by the mavillz, Fig, 
1, E. They will sometimes chew an insect for 
hours, until it becomes a round lump of skin, 


Fisi-i4: Fig. 15. 


with all the blood sucked out of it; this is then 
thrown away, the spider swallowing only such 
bits as may happen to be sucked in with the 
liquid portion. 

If let alone. no spiders bite any thing except 
insects useful for food; but, when attacked and 
cornered, all species open their jaws. and bite 
if they can; their ability to do so depending 
on their size, and the strength of their jaws. 
Notwithstanding the number of stings and 
pimples that are laid to spiders, undoubted 
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cases of their biting the human skin are very 
rare; and the stories of death, insanity, and 
lameness from spider-bites, are probably all 
untrue. 

Many experiments have been tried to test 
the effect of the bites of spiders on animals. 
Doleschall shut up small birds with J/ygale 
Favanica and Wy gale Suimatrensis, both large 
and strong spiders; and the birds died in a few 
seconds after being bitten. One of the spiders 
was left for ten days without food, and then 
made to bite another bird, which was injured, 
but in six hours recovered. The same author 
was bitten in the finger by a jumping spider. 
The pain was severe for a few minutes, and 
was followed by lameness of the finger, and 
gradually ot the hand and arm, which soon 
went away entirely. 

Bertkau allowed spiders to bite his hand. 
On the ends of the fingers the skin was too 
thick; but between the fingers they easily 
pricked it. The bite swelled and smarted for 
a quarter of an hour, and then itched for some 
time, and for a day after itched whenever 
rubbed, as mosquito-bites will. He also experi- 
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mented on flies, which died in a few minutes 
after being bitten. 

Mr. Blackwall, to test the poison of spiders, 
made several large ones bite his hand and arm, 
and at the same time pricked himself with a 
needle. Although the spiders bit deep enough 
to draw blood, the effect of their bite was 
exactly like that of the prick of the needle. 
No inflammation or pain followed, and both 
healed immediately. 

Several spiders were placed together, and 
made to bite one another. The bitten ones 
lived always some hours, and died from loss of 
blood ; and one spider, that had been bitten in 
the abdomen so that some of the liver escaped 
and dried on the outside, lived over a year, 
apparently in good health. 

A large spider was made to bite a wasp near 
the base of the right front-wing, so as to dis- 
able it: but it lived thirteen hours. 

A bee was bitten by a large spider, but lived 
three days. 

A grasshopper was bitten, and held in the 
jaws of a spider for several seconds; but it 
lived in apparent health for two days. 
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Insects of the same kinds were wounded in 
the same places with needles, and died in 
about the same time as when bitten. 

From these experiments Mr. Blackwall was 
led to believe that the secretion from the 
spider’s jaws is not poisonous, but that insects 
die, when bitten, from loss of blood and me- 
chanical injury. 

Mr. Moggridge, who studied the habits of 
trap-door spiders for several years, was more 
than once bitten by them, but never had any 
pain or inflammation from the bites. 

The bites of Latrodectus guttatus of the 
south of Europe, and an allied species in Cali- 
fornia, are much dreaded, but probably as much 
on account of the size and conspicuous colors 
of the spider as any thing else. 

The Tarantula, also a south European spider, 
has been supposed to cause epilepsy by its 
bites, which could only be relieved by music of 
particular kinds. These stories appear, how- 
ever, to be all nonsense: at any rate, the Taran- 
tula bites produce no such effect nowadays. 
These spiders live in holes in sand, out of 
which they rush after passing insects, and may 
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be caught by a straw moved carefully over the 
holes like an insect. They are no more savaze 
in their habits than other spiders; and Dufour 
kept one that soon learned to take flies from 
his fingers without biting him. 

Spiders of very different species soon learn 
to take food from the hand or a pair of forceps, 
or water from a brush, and will come to the 
mouth of their bottle, and reach after it on tip- 
toe. 

Many stories are told of spiders coming out 
of their holes to listen to music, and of their 
being taught to come out and take food at the 
sound of an instrument. 


CHAPTER III. 
SPINNING HABITS. 


Tuat which, more than any thing else, distin- 
guishes spiders from other animals is the habit 
of spinning webs. Some of the mites spin ir- 
regular threads on plants, or cocoons for their 
eggs; and many insects spin cocoons in which 
to pass through the change from larva to adult. 
In the spiders the spinning-organs are much 
more complicated, and used for a greater variety 
of purposes,—for making egg-cocoons, silk 
linings to their nests, and nets for catching 
insects. The spider’s thread differs from that 
of insects, in being made up of a great number 
of finer threads laid together while soft enough 
to unite into one. 


38 
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SPINNERETS. 


The external spinning-organs are little two- 
jointed tubes on the ends of the spinnerets, Fig. 
1,L. Fig. 16 is the spinnerets of the same spi- 
der, still more enlarged to show the arrangement 
of the tubes. There is a large number of little 


tubes on each spinneret, and in certain places 
a few larger ones. Fig. 17 is a single tube, 
showing the ducta which leads the viscid liquid 
to form the thread from a gland in the spider’s 
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abdomen. Each tube is the outlet of a separate 
gland. Fig. 18, a, shows four small tubes from 
a spinneret of Lpezra, each with a small gland 
attached; and Fig. 18, 4, a large tube, with one 
of the large glands which extends forward the 
whole length of the abdomen, Fig. 5, z. 


Fig. 13. 


The shape of the spinnerets, and size and 
arrangement of the tubes, vary in different spe- 
cies. Fig. 19 is a spinneret of Prosthesima, 
where there area few large tubes in place of 
many small ones. In dga/ena the two hinder 
spinnerets are long, and have spinning-tubes 
along the under side of the last joint, Fig. 20. 
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of the secretion from 
each tube to adhere 
4 AWA, to it. Then it moves 

KY the spinnerets away ; 
and the viscid liquid 


is drawn out, and 
hardens at once into threads, — 
one from each tube. If the spin- 
nerets are kept apart, a band of 
threads is formed; but, if they 
are closed together, the fine 
threads unite into one or more 
larger ones. If a _ spider is 
allowed to attach its thread to 
glass, the end can be seen spread 
out over a surface as large as 
the ends of the spinnerets, cov- 
ered with very fine threads point- 
ing toward the middle, where 
they unite, Fig. 21. 

The spinning is commonly 
helped by the hinder feet, which 


When the spider begins a thread, 
it presses the spinnerets against 
some object, and forces out enough 
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guide the thread, and keep it clear of sur- 
rounding objects, and even pull it from the 
spinnerets. This is well seen when an insect 
has been caught in a web, and the spider is 
trying to tie it up with threads. She goes as 
near as she safely can, and draws out a band 
of fine threads, which she reaches out toward 


Fig. 21. 


the insect with one of her hind-feet; so that 
it may strike the threads as it kicks, and 
become entangled with them. As soon as the 
insect is tied tightly enough to be handled, the 
spider holds and turns it over and over with her 
third pair of icet, while, with the fourth pair, 
she draws out, hand over hand, the band of 
fine threads which adhere to the insect as it 
turns, and soon cover it entirely. 
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It is a common habit with spiders to draw 
out a thread behind as they walk along: and in 
this way they make the great quantities of 
threads that sometimes cover a field of srass, or 
the side of a house. We often see the points 
of all the pickets of a fence connected by 
threads spun in this way by spiders runnins 
down one picket, and up the next, for no appar- 
ent purpose. 

Spiders often descend by letting out the 
thread to which they hang: and are able to 
control their ~speed. and to stop the flow of 
thread, at will, They sometimes hang down by 
a thread, and alow themselves to be swung 
by the wind to a considerable distance, letting 

the thread when they feel they are going 
in the right direction. 

Spiders in confinemeniz begin at once to spin, 
and never seem comfortable till they can <o all 
over their box without stepping off their web. 
The running spiders. that make no other weds, 
when about to lay their eggs. find or dig out 
holes in sheltered places, and line them with 
six. Svecies that live under stones or on 


plants all line their customary hicin 
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with web, to which they hold when at rest. 
Several of the large running spiders dig holes 
in sand, and line them with web, so that the 
sand cannot fall in; and build around the mouth 
a ring of sticks and straws held together by 
threads. 

TRAP-DOOR NESTS. 

The building of tubular nests is carried to 
the greatest perfection by certain genera of the 
Alpgalide. (See page 13.) 

Anpus, the most northern genus of this 
family, makes a strong silken tube, part of 
which forms the lining of a hole in the ground, 
and part lies above the surface, among stones 
and plants, Fig. 22, A. The mouth of the 
tube is almost always closed, at least when 
the spider is full grown. 

Another genus, which lives in warm countries, 
makes tubes lined with silk, and closed at the 
top by a trap-door. .\ common species, Cteniza 
Californica, lives in the southern part of Cali- 
fornia, and is often brought east by travellers. 
It digs its hole in a fine soil, that becomes, 
when drv, nearly as hard as a brick; but the 
spider probably works when the ground is wet. 
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The holes are sometimes nearly an inch in 
diameter, and vary in depth from two or three 


inches to a foot. The mouth is a little 


tightly into it, like a cork into a bottle. The 
cover is made of dirt fastened together with 
threads, and is lined, like the tube, with silk, 
and fastened by a thick hinge of silk at one side, 
Fig. 22. B. When the cover is closed, it looks 
exactly like the ground around it. The spider 
holds on the inside of the door with the man- 
dibles and the two front pairs of feet; while 
the third and fourth pairs of legs are pressed 
out against the walls of the tube, and hold 
the spider down so firmly, that it is impossible 
to raise the cover without tearing it. 

Among the trap-door spiders of Southern 
Europe, about which Mr. J. T. Moggridge has 
written a very interesting book, are species 
which make citferent kinds of nests. The 
cover, instead of being thick, and wedzed into 
the top of the tube like a stopper, is thin, and 
rests on the top of the hole, Fiz. 22. C, and :s 
covered with leaves. moss. or whatever happens 
to be lying about: so that it is not easily seen. 


46 The Structure and Habits of Spiders. 


Two or three inches down the tube is another 
door, Fig. 22, E, hanging to one side of the 
tube when not in use; but, when one tries to 
dig the spider out from above, she pushes up 
the lower door, so that it looks as if it were 
the bottom of an empty tube. 

Another species digs a branch obliquely 
upward from the middle of the tube, closed 
at the junction by a hanging-door, which, when 
pushed upward, can also be used to close the 
main tube, Fig. 22, F. What use the spider 
makes of such a complicated nest, nobody 
knows from observation; but Mr. Moggridge 
supposes that when an enemy, a parasitic fly, 
for instance, comes into the mouth of the 
tube, the spider stops up the passage by press- 
ing up against the lower door; but, if this is 
not enough, it dodges into the branch, draws 
the door to behind it, and leaves the intruder 
to amuse himself in the empty tube. The 
branch is sometimes carried up to the surface, 
where it is closed only by a few threads; so 
that, in case of siege, the spider could escape, 
and leave the whole nest to the enemy. 

In these nests the spiders live most of the 
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Trap-door nesta: A, nent of Atypin; $3, nest with thick doors C, nest with thin door; 0, braiehed nest: i, nest with (wo 
doors; bh, branched neat with two dao; G, nent with two brancher, 
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time, coming out at night, and some species in 
the daytime, to catch insects, which they carry 
into the tube, and eat. The eggs are laid in the 
tube ; and the young are hatched, and live there 
till able to go alone, when they go out, and dig 
little holes of their own. «As the spider gets 
larger, the hole is made wider, and the cover 
enlarged by adding a layer of earth and silk; so 
that an old cover is made up of a number of 
layers, one over the other, over the original 
little cover. 

Moggridge once took a Cteniza Californica out 
of her nest, and put her on a pot of earth, and 
the next morning had the good luck to see her 
at work digging. She loosened the earth with 
her mandibles, and took it in little lumps with 
the mandibles and maxillz, and carried it away 
piece by piece. It took her an hour to dig a 
hollow as large as half a walnut. He saw the 
making of the door twice by other species. 
Once he dug a hole for a spider in some earth, 
and the next day found her in it, and the top 
covered by a little web, on which were scattered 
bits of earth and leaves, which had evidently 
been put there by the spider. The second 
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night, enough dirt and silk were added to make 
the door of the usual thickness ; but the spider 
never finished it so that it would open properly 
on its hinge. Another time Moggridge saw at 
the mouth of a very small hole a spider at work 
making a door. She spun a few threads across 
the hole, then gathered up with her front-legs 
and palpi an armful of dirt, and laid it on top of 
them. She then got under the pile, into the 
tube ; but the motions of the dirt showed that 
she was still at work on it, and next morning 
the under side had been thickly covered with 
web, and the whole separated from the mouth 
of the tube, except at one side, where the usual 
hinge was left. The new door was at first soft, 
but in two or toree days hardened, and appeared 
exactly like an old door. 

These spiders are accustomed to put on the 
doer moss like that which grows around it, 
and so conceal the door from sight: but when 
Mr. Moggridge toox away the moss, and dug up 
the ground around a hole, and then destroyed 
the cover, the spider made a new one, and 
brought moss from a distance to put on it; 
thereby making it the most conspicuous thing 


in the neizhborhood. 
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Mr. S. S. Saunders tried to see trap-door 
spiders make their nests. When the earth was 
dry, they would do nothing ; but, after watering 
it, they several times dug new holes, but always 
in the night. 

The food of the European trap-door spiders 
consists largely of ants and other wingless 
insects, and they have been known to eat earth- 
worms and caterpillars. Mr. Moggridge has 
often seen them, even in the daytime, open 
their doors a little, and snatch at passing in- 
sects, sometimes taking hold of one too large 
to draw into the tube. One time he and some 
friends marked some holes, and went and 
watched them in the night. The doors were 
slightly open, and some of the spiders’ legs 
thrust out over the rim of the hole. He held a 
beetle near one of the spiders; and she reached 
the front part of her body out of the tube, push- 
ing the door wide open, seized the beetle, and 
backed quickly into the tube again, the door 
closing by its own weight. Shortly after, she 
opened it again, and put the beetle out alive and 
unhurt, probably because it was too hard to eat. 
He next drove a sow-bug near another hole; 
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and the spider came out and snatched it in the 
same way, and kept it. None of the spiders 
came entirely out of their holes, and they were 
only a little more active than in the daytime. 

Erber, in the Island of Tinos, noticed a place 
where several trap-door nests were near each 
other, and spent a moonlight night watching 
them. Soon after nine o’clock some of the 
spiders came out, fastened back their doors, 
and each spun a web, about six inches long and 
an inch high, among the grass near her hole, 
and went back into the tube. In course of 
time beetles were caught in the webs, and 
eaten by the spiders, and the hard parts carried 
several feet from the nest. The next morning 
the webs had been cleared away. and the doors 
of the tubes closed, leaving no traces of the 
night’s work. 


SILK TUBES AND NESTS. 

Several species of There: and LEyeira 
make tents near their webs, under which they 
hang when at rest, and in which some species 
make their cocoons, and lay their eggs. The 


tents are usually covered outside with leaves 
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drawn together, with sticks or bud-scales col- 
lected near by, or with earth and stones brought 
up from the ground below. 

Some spiders living on plants make flat 
tubes, in which they wait for insects, and aiso 
hide while moulting, or laying eggs. Others 
make, especially about the breeding-time, bags 


Fig. 23. 


of silk on plants, or under stones, in which the 
egg-cocoons are finally spun. 

Dolomedes makes among grass and shrubs, in 
meadows, a great nest, four or five inches in 
diameter, Fig. 23, in which is the egg-cocoon. 
The young hatch and ramble about in this nest 
for some time. The spider remains near, 


usually holding on under the nest. 
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THE WATER-SPIDER. 

There is one spider that makes a bag of silk, 
something like those just mentioned, on water- 
plants, and lives in it under water, as in a div- 
ing-bell; the opening being below, so that the 
air cannot escape. Mr. Bell, in ‘The Journal 
of the Linnzan Society,” vol. i., 1857, describes 
the filling of these nests with air by the spider. 
After the nest had been made as large as half 
an acorn, she went to the surface, and returned, 
fourteen times successively, and each time 
brought down a bubble of air, which she let 
escape into the nest. The bubble was held by 
the spinnerets and two hind-feet, which were 
crossed over them: and the method of catching 
it was the following: The spider climbed up on 
threads or plants nearly to the surface, and put 
the end of the abdomen out of water for an 
instant, and then jerked it under, at the same 
time crossing the hind-legs quickly over it 
She then walked down the plants to her nest, 
opened her hind-feet, and let the bubble go. 

The water-spiders run about on water-plants, 
and catch the insects which live among them. 
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They lay their eggs in the nest ; and the young 
come out, and spin little nests of their own, as 
soon as they are big enough. Their hairs keep 
the skin from becoming wet as they go through 
the water ; and in the nest they are as dry as if 
it were under a stone, or in a hole on land. 


COBWEBS. 


The simple nests and tubes that have been 
described are made by spiders, most of which 
spin no other webs. The larger and better 
known cobwebs for catching insects are made 
by comparatively few species. On damp morn- 
ings in summer the grass-fields are seen to be 
half covered with flat webs, from an inch or two 
to a foot in diameter, which are considered by 
the weatherwise as signs of a fair day. These 
webs remain on the grass all the time, but only 
become visible from a distance when the dew 
settles on them. Fig. 24 is a diagram of one of 
these nests, supposed, for convenience, to be 
spun between pegs instead of grass. The flat 
part consists of strong threads from peg to peg, 
crossed by finer ones, which the spider spins 
with the long hind-spinnerets, Fig. 20, swing- 
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ing them from side to side, and laying down a 


band of threads at each stroke. The web is so 
close and tight, that one can hear the footsteps 
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of the spider as she runs about on it. At one 
side of the web is a tube leading down among 
the grass-stems. At the top the spider usually 
stands, just out of sight, and waits for some- 
thing to light on the web, when she runs out, 
and snatches it, and carries it into the tube to 
eat. Ii any thing too large walks through the 
web, she turns around, and retreats out of the 
lower end of the tube, and can seldom be found 
afterward. In favorable places these webs re- 
main through the whole season, and are en- 
larged, as the spider grows, by additions on the 
outer edges, and are supported by threads run- 
ning up into the neighboring plants. Similar 
webs are made by several house-spiders, and 
are enlarged, if let alone, till they are a foot or 
two feet wide, and remain ti. they collect 
dirt enough to tear them down by its weight. 
Nearly all spiders that make cobwebs live 
under them, back downward; and many are 50 
formed, that they can “.ardly walk right side up. 
The spiders of the genus Linyphia make a 
flat or curved sheet of web, supported by 
tareads above and below ; the spider standing, 
usualiyv, underneath in some corner, out of 
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sight. Linyphta Marmorata makes a dome 
shaped web, Fig. 25, supported by threads that 
extend up into the bushes two or three feet. 
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The spider stands under the middle of the 
dome, where it draws in a small circle of web 
with its feet. The upper threads of the web in- 
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terfere with the wings of small insects flying 
between them, and they fall down to the dome 
below, where they are seized, and pulled 
through the nearest hole. Linyphia communis 
makes a double web, Fig. 26. The spider 
stands under the upper sheet, which curves a 
little downward. What the use of the lower 
web is, is not easily seen. [Either of these 
spiders, when frightened, leaps out of «he web 
to the ground; but Linyphia communis must 
go to the edge before she can clear herself, 
and so is easily caught in her own web. 

A little spider, Argyrodes, belonging to the 
same family, lives among the upper threads of 
webs ot this kind, without being troubled by 
the owner. It resembles in size and color the 
scales of pine-buds that often fall in the web, 
and may easily be mistaken tor them. It 
probably spins a few threads of its own among 
the borrowed ones, and does, at times, make a 
separate web of its own. 

The webs of Theridion usually have at some 
part a tent, or at least a thicker portion, under 
which the spider stands; and from this run 
irregularly simple threads, crossing each other 
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in all directions, and held in place by threads 
above and below. Such irregular webs are 


Yi i AN 


made often in houses by Zheridion vulgare, 
Hentz, in corners of rooms, under furniture, 
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and in cellar-stairways. The same spider spins 
occasionally out of doors on fences, but never 
on plants. When it has caught an insect, and 
tied it up, it hoists it up into the web, some- 
times a considerable distance. 

They do this by fastening to it threads from 
above, which, as they dry, contract, and pull it 
up a little. They keep on bringing down more 
and more threads, until the insect is at last 
hoisted to the top of the web, where they can 
suck it without exposing themselves. 

Phoélcus, tae longiegged cellar-spider. makes 
an irrezular web of this kind, and has a curi- 
ous habit when alarmed. It hangs down by its 
long legs, Fig. 27. and swings its body around 
in a circle, so fast that it can hardly be seen. 
Fig. 27,a@, represents the spider as seen from 
below ; and the dotted circle shows the path in 
which it revolves. 


ROUND WEBS. 

These vvell-known cobwebs are made by the 
family Epeiride, Fizs. 1, 4; and the process of 
making them by the common spider, from 
which these figures are drawn, can be easily 
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observed in any garden. They generally choose 
for their web a window-frame or fence, or some 
such open wooden structure, where there is a 
hole or crack in which they can hide in the 
daytime. 


The spider begins by spinning a line across 
where the web is to be, and attaches another 
to it near the middle. She carries the last line 


a Habits of Spiders. 
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She stops occasionally at the centre, turns 
around, and pulls at the threads one after 
another, and spins here and there short cross- 
lines to hold them more firmly. She seems, 
by thus feeling the ravs, to decide where to 
put in the next one, and does it always in 
such a way as to keep tight what has been 
done before. When the rays are finished to 
her satistaction, the spider begins at the cen- 
tre to spin a spiral line across them, Fig. 28, 
a, aa; the turns of the spiral being as far 
apart as the spider can conveniently reach. She 
climbs across from one ray to the next, hold- 
ing her thread carefully off with one of the 
hind-feet, till she gets to the right point, and 
then turns up her abdomen, and touches the 
ray with her spinnerets, thus fastening the 
cross-thread to it. The figure shows her in 
this position, When this spiral has been car- 
ried to the outside of the web, the spider begins 
there another and closer one, Fig. 28. of thread 
of a different kind. While the first thread 
was smooth, the latter is covered with a sticky 
liquid, which soon collects om it in drops, and 
makes it adhere to any thing that touches it 
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After going round a few times, this spiral 
crosses the one that was spun first, or would, 
if the spider allowed it to; but, as she comes 
to the old spiral, she bites it away, leaving 
only little rags, Fig. 22, 6, attached to the rays, 
which may be seen in the finished web. By 
beginning thus at the outside, the spider is 
able to cover the whole web with adhesive 
threads, and, without stepping on it, take her 
usual place in the centre. She usuaily is care- 
ful enough to spin beforehand a thread from 
the centre to her nest, and sometimes stays 
there, with one foot on the thread, so as to 
feel if any thing is caught in the web. When 
she feels a shake, she runs down to the centre, 
feels the rays to see where the insect is, and 
runs out, and seizes it, or ties it up as de- 
scribed on page 43. We have described the 
web as consisting of one regular spiral; but 
this is seldom the case. I: is usually wider 
on one side than the other, or below than 
above, as in Fiz. 28, where outside the svirais 
are several loops going partly round the web. 
The web of Zilla consists entirely of such 
loops going three-quarters round the web, and 
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returning, leaving a segment without any 
cross-threads, in which is the line from the 
centre to the spider's nest, Fig. 29. The spider 
is shown carrying a fly to its nest attached to 


the spinnerets: and, if this is its usual habit, 
the web with an open segment is certainly more- 
convenient than a complete one. 


66 The Structure and Habits of Spiders. 


Tne web of Vephila plumipes, described by 
Wilder, consists also of loops running round 
about quarter of a circle, Fig. 30; and in this 
web the smooth cross-lines which are frst 
spun are not removed, but remain after it is 
finished. Fiz. 31 shows part of one side of a 
web; the arrows marking the smooth thread, 
and the direction in which it was spun. 


Argicpe, the large black and vel.ow autumn 
spiders, cross the middle of the web with a zig- 
zag band of white silk, which, as the web is 


obliquely hung, partly concea's the spider under 
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it. These spiders also spin each side of the 
web, and two or three inches from it, a screen 
of irregular threads of unknown use. 

The round-web spiders are said to repair 


their webs by tearing out a dirty, tangled piece, 
and putting a new one in its place. Wilder 
says that Vofhila plumipes tears off and re- 
places half the web at one time. £fetra vul- 
garts often takes away an old web, and puts a 
new one in the same place, tearing down the 
old in pieces, and putting in the ravs of the 
new as it goes along. The spider walks on 
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the nearest sound thread, and gathers in with 
her front-feet as much old web as she can tear 
off, and rolls it up with her palpi and mandibles 
into a ball, and, when it is tight enough not to 
stick to the web, drops it. «As she walks along, 
gathering up the old web in front, she at the 
same time spins a new thread behind, and, 
when she gets to a suitable place, makes it fast 
as one of the rays of the new web. The com- 
mon story has it, that the spider eats the old 
web. She certainly gathers it up in her mouth, 
and sometimes throws it away at once, but at 
other times sits and chews it a long time, with 
apparent pleasure. 

Most of the £petridg are brightly colored, 
and make no attempt at concealment when in 
the web. Others have odd shapes and colors, 
and hang in the web in such positions that 
they look like any thing but animals. Some 
species draw up their legs against their trianzu- 
lar abdomens, and look like bits of bark fallen 
into the web. Others are long and slender, 
and when at rest, either in the web or out, 
lay their legs close together before and behind 
their bodies, so as to look like straws. Others 
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have oddly shaped abdomens, as Fig. 32, under 
which the rest of the body is partly concealed. 
Efetra caudata, a common gray spider, living 
in the wood, collects pieces of insects and other 
rubbish, and arranges it in a line up and down, 


across the centre of the web. The spider 
stands in the centre, and from a short distance 
can hardly be distinguished from the rubbish. 
She also hides her cocoons in the web, in the 
same line of dirt. 
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The size of the web is usually proportioned 
to that of the spider; but Letra displicata, 
which is quarter of an inch long, makes a web 
only two or three inches in diameter, on the 
ends of branches of bushes, where it is shaken 
about, and sometimes biown to pieces, by the 
wind. 

-A\s the spider stands in her web, and feels a 
slight shake, such as would be caused by a suc- 
den wind, she draws her legs together, pulling 
the ravs tighter, and so making the whole web 
steady. Ii, however, the spider is frightened, 
and has no time to escape, she throws her body 
back and forth as a man does in a swing, and 
thus shakes the web so rapidiy. that the spider 
can hardly be seen. The most usual habit, 
when alarmed, is to drop to the ground, and lie 
there as if dead. 


USE OF S$PIDER’S SILK. 


Various attempts have been made to use the 
silk of spiders, and chiefly that of the large 
round-web spiders. tor practical purposes, either 
ky carding the cocoons, or by drawing the 
thread directly from the spider. The latest 
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experiments and plans for this purpose are 
these of Professor Wilder in “The Galaxy,” vol. 
wii, He shows how \ophela plumipes might be 
raised in large numbers, each spider kept by 
herself in a wire ring surrounded by water, fed 
with flies bred for the purpose from old meat, 
and milked every day of their thread. Each 
cocoon of this spider contains from five hun- 
dred to a thousand eggs. The young live 
together for two or three weeks, spin a web in 
common, and eat one another, or any small 
insects that come in their way. Then they 
begin to scatter, and each builds her own web ; 
so that from this time they must be kept 
separate, or they would eat one another. Every 
day or two, each spider should be taken down, 
put into a pair of stocks, and the thread pulled 
out till it stops coming. In this way Wilder 
thinks an ounce of thread could be got from 
each spider during the summer. The thread 
is from a seven-thousandth to a four-thousandth 
‘of an inch thick, and much smoother and more 
brightly colored, as well as finer, than that of 
the silk-worm. Several threads would have to 
be twisted together to get one of manageable 
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size. The principal difficulties are the space 
needed for keeping each spider by herself, and 
the amount of labor needed to provide them 
with living insects for food, and to draw out 
the silk, which would make it too expensive to 


use. 
CURLED WEBS. 


There is a family of spiders called by Black- 
wall Czziflonidg, see p.17, which, besides the 


vey: 
a 


usual plain thread, make a peculiar kind of 
their own. They have in front of the spin- 


Fig. 53- 


nerets, Fig. 33, an additional spinning-organ 
called the cribellum, a, a. It is covered with 
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fine tubes, much finer than those of the spin- 
nerets, set close together. 

They also have on the last joint but one of 
the hind-legs a comb of stiff hairs, called the 
calamistrum, Fig. 34, on the upper side. 


When they spin their peculiar web, they turn 
one of the hind-legs across under the spin- 
nerets, so that the calamistrum is just under 
the cribellum, and the foot rests on the oppo- 
site leg, Fig. 35. The hind-legs are then 


moved rapidly back and forth ; so that the cal- 
amistrum combs out from the spinning-tubes, 
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and at the same time tangles a band of fine 
threads, C. This band is laid along, and 
attached here and there to a plain thread, A, B, 
so as to make it adhere more readily to an 
insect that happens to touch it. As one leg 
gets tired, they change, and work with the 
other. In the webs of these spiders this adhe- 


Fig. 36. 


sive band can be seen with the naked eye, run- 
ning about, asin Fig. 36. The webs are usually 
irregular, and shaped to fit the place where they 
are built, but have, in some part, a tube some- 
what like that of the grass spider, Fig. 24, 
where the owner hides. Sometimes they are 
more or less regular in structure, some of the 
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threads being parallel, and crossed by shorter 
ones at regular intervals, Fig. 37. Others are 
circular, with a tube in the centre which runs 
into a crack, and from which radiate irregularly 


the principal threads of the web. Such webs 


| Lit 
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Pig. =o 


are sometimes very numerous on stone build- 
ings, and, as they collect large quantities of 
dust, seriously disfigure them. The webs alone, 
when clean, would not be noticed. 


THE TRIANGLE SPIDER. 


Among those spiders that use the calamis- 
trum is one which makes a web unlike any 
other. It has been described by Professor 
Wilder, in the “Popular Science Monthly ~ for 
April, 1875, under the name of the “triangle 
spider.” It lives usually among the dead 
branches around the lower part of pine and 
spruce trees. and is colored so like the bark, 
that when it stands, as it usually does, on the 
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end of a branch, it is easily mistaken for a part 
of it. The web seems to be made in the night. 
Wilder saw them early in the morning ; and I, 
in the evening, between sunset and dark. A 


Fig. 38. 


single thread five or six inches long runs from 
the spider’s roost; and from its extremity ra- 
diate four branches, attached to various twigs in 
the neighborhood, Fig. 38, AE. AF, AG, AH. 
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The spider begins to cross them with adhe- 
sive threads near the end of the upper ray at S’. 
After fastening the end of the thread, she walks 
along toward the centre, scratching away all 
the time with her calamistrum, till she comes to 
a place, 5, where she can cross to the next ray. 
She crosses over, and goes outward toward S”, 
the thread shrinking as she goes, until, when 
she arrives at S”, it is just long enough to reach 
across to S’. She fastens it by laying it along 
the ray for a short distance, and goes inward 
again till she reaches 7, where she crosses to 
the next ray: and so on till the thread is fin- 
ished to S’”. Here she stops spinning, and 
goes up the lower ray to A, and along the 
upper one to 4, where she starts another cross- 
thread. This goes on till the whole web is 
filled, as in Fig. 39, nearly to the centre. 

When the web is finished, the spider goes up 
the thread A e, to within an inch or so of the 
twig to which it is fastened; turns round, and 
takes hold of the thread with her front-feet ; 
then pulls herself backward with her hind-feet 
up to the twig. She thus tightens the web, and 
draws up a loop of thread between her front 
and hind feet, Fig. 39, lower figure. 
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The net is now set for use, and she stands 
holding it till something touches it; then she 
lets go with her hind-legs, and the net springs 
forward, bringing more threads into contact 


Fig. 3 


with the insect, and sliding the spider along the 
line toward A. If she thinks it worth while, 
she draws up another loop, and snaps the web 
again. When she is satisfied that the insect is 
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caught, she gathers up part of the web till she 
comes to him, covers him with silk, and carries 
him up to her roost. 

There are other spiders of this group that 
make round webs, just like those of the 
Epeiride, Fig. 28, except in the adhesive threads 
being spun with the calamistrum. 


FLYING SPIDERS. 


Often, in summer, the bushes are covered 
with threads, attached by one end, blowing out 
in the wind; and bits of cobweb are blowing 
about, with occasionally a spider attached. To 
account for such threads, curious theories have 
been thought of ; among others, that spiders 
are able to force the thread from their spin- 
nerets, like water from a syringe, in any direc- 
tion they choose. 

If a spider be put on a stick surrounded by 
water, she manages, in course of time, to geta 
thread to some object beyond, and to escape by 
it. To find out how this is done, Mr. Blackwall 
tried some experiments. He put spiders on 
sticks in vessels of water, and they ran up and 
down, unable to escape as long as the air in the 
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room was still. But, if a draught of air passed 
the spider, she turned her head toward it, and 
opened her spinnerets in the opposite direction. 
If the draught continued, a thread was drawn 
out by it, which at length caught upon some- 
thing, when the spider drew it tight, and escaped 
on it. If the air was kept still, or the spider 
covered with a glass, she remained on the stick 
till taken off. 

These experiments have been repeated, and 
show that the spider does not shoot or throw 
the web in any way, but takes advantage of 
currents of air, and allows threads to be blown 
out to a considerable distance. 

There is a still more curious use of this 
method of spinning threads ; that is, in flying. 
Small spiders, especially on fine days in the 
autumn, get up on the tops of bushes and 
fences, each apparently anxious to get as high 
as possible, and there raise themselves up on 
tiptoe, and turn their bodies up, as in Fig. 40, 
with their heads toward the wind, and spin- 
nerets open. A thread soon blows out from 
the spinnerets, and, if the current of air con- 
tinues, spins out to a length of two or three 
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yards, and then offers enough resistance to the 
wind to carry the spider away with it up into 
the air. As soon as she is clear, the spider 
turns around, and grasps the thread with her 
feet, and seems to be very comfortable and 


contented till she strikes against something. 
Sometimes they rise rapidly, and are soon out 
of sight; at other times blow along just above 
the ground. 

This habit is not confined to any particular 
kinds of spiders, but is practised by many small 


4 
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species of Evigone, and by the young of many 
spiders of 2!l families, that, when aduli, would 
be too large for it. The majority of the spiders 
dying in autumn are the young of several 
species of Lycosa, that seem to spend the 
greater part of October and November trying 
to get as far above ground as possible. The 
best places to watch them are garden-fences in 
cities, where they often swarm, and can be more 
distinctly seen than on bushes. Large num- 
bers can always be seen, for example, on the 
fences around the Common in Boston, every 
fine day in autumn, until there has been a long 
period of cold weather. Other species fly in 
the early part of summer. 

Mr. Blackwall observed in Manchester, Eng., 
Oct. 1, 1826, a calm sunny day. that, just before 
noon, the fields and hedges were covered over 
with cobwebs. So thick were they, that, in 
crossing a sma!] pasture, his feet were covered 
with them. Thev had evidently been made in 
a very short time. as early in the morning they 
were not conspicuous enough to attract his 
attention, and the day before could not have 
existed at all, as a high wind blew all day. At 
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the same time large rags of web were floating 
about in the air, one measuring five feet long, 
and several inches wide. These appeared to be 
not formed in the air, but torn from grass and 
bushes, where they were produced by the 
tangling of many threads which had been spun 
separately. They kept rising all the fore 
noon, and in the afternoon came down again. 
Not one in twenty had a spider on it. Similar 
large webs were observed by Lincecum in 
Texas, and supposed by him to be balloons spun 
purposely by the spiders. 

Mr. Darwin, in the journal of the voyage of 
The Beagle,” says, that when anchored in the 
River Plata, sixty miles from shore, he has seen 
the rigging covered with cobwebs, and the air 
full of pieces of web floating about. The 
spiders, however, when they struck the ship, 
were always hanging from single threads, and 
never to the floating webs. 

A recent account of the signs of weather- 
changes near the southern coast of the United 
States mentions as one of them cobwebs in 
the ngging. 

It is still unexplained how the thread starts 


84 The Structure and Habits of Spiders. 


from the spinnerets. It has been often as- 
serted that the spider fastens the thread by the 
end, and allows a loop to blow out in the wind; 
but, in most cases, this is certainly not done, 
only one thread being visible. Sometimes, 
while a thread is blown from the hinder spin- 
nerets, another from the front spinnerets is 


kept fast to the ground, Fig. 41; so that, when 
the spider blows away, it draws out a thread 
behind it entirely independent of the one from 
which it hangs. 

Sometimes, instead of a single thread, several 
are blown out at once, like a long brush, as in 
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Fig. 42, which represents, four times enlarged, 
an unusually large spider just before blowing 
off a fence. 


CHAPTER IV. 


GROWTH OF SPIDERS. 


Persons unfamiliar with spiders find it hard 
to tell young from old, and male from female. 
This is caused, in part, by the great differences 
between different ages and sexes of the same 
spider, on account of which they are supposed 
to belong to distinct species. 

The adult males and females are easily distin- 
guished from each other, and from the young, 
by the complete development of organs peculiar 
to each sex, which will be described further on. 

The males are usually smaller than the 
females, and have, in proportion to their size, 
smaller abdomens and longer legs. They are 
usually darker colored, especially on the head 


and front part of the body; and markings which 
8 
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are distinct in the female run together and 


Fig. 43. 


become darker in the male. In most species 
these differences are not great; but in some no 
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one would ever suppose, without other evidence, 
that the males and females had any relation- 
ship to each other. The most extreme cases of 
this kind are Argiope and Nephila, where the 
male is about a tenth as large as the female. 
Fig. 43 represents male and female of Mephila 
plumipes described by Wilder. 


ox OS 
rm OS 


Fig. +s. 


The female of one of the common crab spi- 
ders is white as milk, with a crimson stripe on 
each side of the abdomen; while the male is 2 
little brown-and-yellow spider, with dark mark- 
ings of a pattern common in the family to 
which it belongs. 

In the genus Lrigone, which includes the 
smallest known spiders, the males often have 


The Structure and Habits of Spiders. 89 


curious humps and horns on their heads, 
Fig. 44. The most extreme example is Fig. 
45, Where the eyes are carried up on the end of 
the horn. The females of all 
these species have plain round 
heads ; and what use the humps 
are to the males nobody knows. 

The peculiar organs by which 
the adult males and females can 
always be distinguished are, in the males, the 
palpal organs, on the ends of the palpi; and, 
in the females, the epigynum, Fig. I. 


Fig. 45. 


PALPAL ORGANS. 
As the male spider gets nearly full grown, 
the terminal joints of the palpi become swollen, 


Fig. <3 


and, after the last moult, the palpal organs are 
uncovered. 
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The simplest form of palpal organ is found 
in the large Mygalidg, Fig. 6. It consists of 
a hard bulb, Fig. 46, drawn out to a point, in 
which is a small hole leading to a sac within. 


In most spiders the terminal joint is flat- 
tened, and has a hollow on the under side, in 
which the palpal organ is partly concealed. 
The bulb is flattened to fit this hollow ; and the 
point of it is prolonged into a distinct tube of 
various shapes, furnished with numerous spines 
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and appendages. Fig. 47 is the palpal organ of 
Epetra vulgaris flattened out, and made trans- 
parent. The internal sac is shown at a, and 
the tube from it 6 runs round the inside of 
the bulb, and ends at the opening c. The out- 
side of the organ has various horns and append- 
ages. Fig. 48 is the palpus of another spider, 


Fig. 4S. 


where the outer tube is so long, that it is coiled 
up over the basal part of the bulb; and the end 
rests on a strong spine at one side of the palpus. 

Not only the terminal joints of the palpi, but 
also the next, and sometimes next two joints, 
are modified in shape, with the development of 
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the palpal organ, Fig. 48. The shape of these 
organs is very constant in the same species of 
spider, and thus becomes one of the most con- 
venient marks of such a group. 


THE EPIGYNUM 


When the female spider is nearly full grown, 
there appears a hard, swollen place just in front 
of the opening of the ovaries, Fig. 1; and, after 
the last moult, the epizgynum is uncovered at 


Fiz.. 25: 


this place. The epigynum, Fig. 40, consists of 
two spermathece, E, which connect by two 
little tubes, H, H, with the oviduct near its 
mouth, and by two larser tubes, D, with the 
outside of the spider. The mouths of these 
larger tubes are often surrounded by various 
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hard appendages to support and guide the pal- 
pal organs when the latter are thrust into them. 


These parts, like the palpal organs, furnish con- 
venient marks for distinguishing species. The 
spermathece, E, vary but little in shape in 
different spiders ; but the tubes H and D are 
often lengthened, and twisted into shapes near- 
ly as complicated as those of the palpal organs. 


Fig. 50 is the epigynum of a small Zheridtion, 
where the arrangement of parts can be very 
distinctly seen. E, E, are the spermathecz ; 
H, H. the tubes opening into the oviduct ; and 
D, D, the tubes opening outward. Fig. 51 is 
the epigynum of another closely allied species, 
where the tubes D, D, are very much elongated 
and twisted up, corresponding to the long dis- 
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charge-tube of the palpal organ of the male of 
the same spider, Fig. 48. 


USE OF THE PALPAL ORGANS AND EPIGYNUM 


When the reproductive cells of the male 
spider are mature, he discharges the liquid con- 
taining them on a little web spun for the pur- 
pose; dips his palpal organs into it. and in a 
few moments takes up the whole, it is sup- 
posed, into the little sacs, Figs. 47, 48, inside 
the bulb ; then he seeks the female, and inserts 
the palpal organs into her epigynum. The soft 
part at the base of the organ swells up, and 
presses in the discharge-tube, and probably 
forces out the contents of the bulb into the 
spermathecz, E, E, from which it escapes, in 
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ccurse of time, by the tubes, H, H, into the ovi- 
duct, and fertilizes the eggs about the time they 
are laid. 

One palpal organ is usually inserted at a 
time, and, after a while, taken out, and replaced 
by the other; this change being repeated many 
times by the same spider. Among the Lycos#- 
de, Fig. 10, the male leaps on the back of 
the female, and is carried about by her, Fig. 


52. He reaches down at the side of her abdo- 
men, and inserts his palpi in the epigynum 
underneath. In Linyphia and Thertdion the 
male and female live peaceably together for a 
long time in the same web. The male reaches 
from in front under the female, Fig. 53, and 
inserts his palpal organs, one after the other, 
for hours together. In Agalena the male is 
the stronger of the two sexes. He takes the 
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female in his mandibles, and lays her on one 


side, Fig. 54, and inserts one of his palpi 
After a time, he rises on tiptoe, turns her 


around and over, so that she lies on the other 
side, with her head in the opposite direction, 
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and inserts the other palpus. 
The female lies as though 
dead. In Nephila and Argi- 
ope, where the male is very 
small, he stands on the upper 
edge of the web while the 
female is in her usual po- 
sition in the centre. After 
feeling the web with his feet 
for some time, he runs down 
to the centre so lightly as not 
to disturb the female, and 
climbs about over her body 
for some minutes, in an ap- 


parently aimless way. She 
takes no notice of him at 
first ; but at length, especial- 
ly if he approach the under 
side of her abdomen, she 


turns, and snaps at him with 
her jaws. He is_ usually 
nimble enough to dodge be- 
tween her legs, and drop out 
of the web, and, after a while, 
climbs up to the top, and 
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begins over again. In these encounters the 
males are often injured; they frequently lose 
some of their legs: and I have seen one, that 
had only four out of his eight left, still standing 
up to his work. 

At length the male succeeds in getting under 
the female’s abdomen, and inserting his palpi 
into the epigynum. Fig. 55 shows the female 
hanging in the web, with the male at a, with 
his legs grasped around her abdomen. 

The habits of these spiders furnish the 
grounds for the popular story, that female spi- 
ders regularly eat the males. No doubt it 
occasionally happens, where the female is the 
larger of the two; but in many species they 
live together for some time in the same web, 
or in a nest spun for the purpose; in some 
cases, before the female has reached the aduit 
state. . 


LAYING EGGS. 


When the eggs are mature, the female pro- 
ceeds, like the male, to make a l:tzle web, and 
lays the eggs on it. Then she covers <nem 
over with silk, forming a cocoon, in which the 
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young remain till some time after they are 
hatched. The laying of the eggs is seldom 
seen ; for the spider does it in the night, or 
in retired places; and often, in confinement, 
refuses to lay at all. 


Fig. 56. 


The female Drassus, Fig. 56, spins a little 
web A across her nest, and drops the eggs E 
on it, as in the figure. They are soft, and 
mixed with liquid, and are discharged in one 
or two drops, like jelly. They quickly soak up 
the liquid, and become dry on the surface, 
sometimes adhering slightly together. 

after the eggs are laid, the spider covers 
them with silk, drawing the threads over them 
from one side to the other, and fastening them 
to the edges of the web below. When the 
covering is complete, she bites off the threads 
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that hold the cocoon to the nest, and finishes 
off the edges with her jaws. 

The Lycoside make their cocoons in the 
same way, but rounder, and showing only 
slightly the seam where the upper part was 
attached to the lower. 


The Lycosas carry their cocoons about, 
attached to the spinnerets, as in Fig. 57, 
bumping them over the stones without injury 
to the young inside. 

Many spiders make their cocoons against a 
flat surface, where they remain attached by one 
side. Attus mystaceus spins, before laying, a 
thick nest of white silk on the under side of a 
stone. In this she thickens a circular patch on 
the upper side, next the stone, and discharges 
her eggs upward against it, Fig. 58 They 
adhere, and are covered with white silk. I 
once had a spider of this species lay her eggs, 
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in confinement, in a nest the under side of 
which had been cut away. Instead of com- 


pleting the cocoon properly, she ate the eggs 


immediately after laying. Epfeira strix spins, 
before laying, a bunch of loose silk, Fig. 59. 
She touches her spinnerets, as in the figure on 


the left, draws them away a short distance, at 
the same time pressing upward with the hind- 
feet, as in the figure on the right; then moves 
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the abdomen a little sidewise, and attaches the 
band of threads so as to form a loop. She 
keeps making these loops, turning round, at the 
same time, so as to form a rounded bunch of 
them, into the middle of which she afterwards 
lays the eggs, as in Fig. 60. The eggs, which 
are like a drop of jelly, are held up by the loose 
threads till the spider has time to spin under 


them a covering of stronger silk. Lpeira 
vulgaris makes a similar cocoon upward, down- 
ward, or sidewise, as may be most convenient. 

Most of the Theridiide make cocoons of 
loose silk, held up in the web by numerous 
threads. Some hang the cocoon by a stem, 
Fig. 61. 

The large species of Argiope makes a big 
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pear-shaped cocoon hanging in grass or bushes, 
Fig. 62. A stem of loose brown silk is first 
made, and under this the eggs attached (at any 
rate this had been done in one which had been 


abandoned unfinished): then a cup-shaped 
piece is made under the eggs; the bunch of 
loose silk is spun over all, and finally the paper- 
like shell. 


ESCAPE FROM THE COCOON. 

These cocoons of drgtepfe are made late in 
the summer, and the young stay in them tll 
the next season. Out of six hundred cocoons 
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collected by Wilder in the spring, less than a 
quarter were entire, the rest being pierced, or 
torn in some way, by birds or insects; so that 
the spiders were saved the trouble of gnawing 
their way out, as they can if obliged to. 

I once noticed a small 7herzdion gnawing at 
its soft cocoon, and found that one side had 
been made in this way much thinner than the 
rest of the cocoon. I put her, with the cocoon, 
in a bottle where I could watch her; and she 
soon commenced biting again, and kept it up 
the rest of the day. The following night the 
young came out. 

Many spiders remain by their cocoons till 
the young come out ; but other species, making 
similar ones, go away, or die, and the young get 
out themselves when they are old enough. 

The young of Micaria cut a smooth round 
hole in their paperlike cocoon, just large 
enough for them to come out one by one. 


PARASITES. 
The eggs in the cocoon are very liable to be 
eaten by parasitic insects. Certain wingless 
Hymenoptera are always hunting around in the 
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neighborhood of spiders’ nests, and may some- 
times be seen trying to stick their ovipositor 
through a cocoon. If they succeed, their eggs 
hatch before the spiders, and eat the latter up. 
Other parasites lay eggs on the backs of young 
spiders, and the larva lives attached to the out- 
side till it gets nearly as large as the spider 
itself. 
GROWTH IX THE EGG. 

The egg of a spider, like that of any other 
animal, is a cell which separates from the body 
of the female, and afterwards unites with one 
or more cells which have separated from the 
body of the male. This fertilization of the 
eggs probably takes place when they have 
reached their full size, and are about to be laid. 

After the eggs are laid and hardened, it is 
very easy to watch their development. They 
grow just as well anywhere else as in the 
cocoon, and, in order to see through the shell, 
it is only necessary to cover the egg to be 
examined, with oil, alcohol, or any liquid that 
will wet it 

Just after it is laid, the egg looks like Fis. 
63, a, or, if the egg is more opaque, only the 
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ends of the lobes can be seen like irregular 
lumps. The first sign of growth is the divis- 
ion into two, Fig. 63, 8. These divide into 


four, into eight, and so on, Fig. 63,¢,d@ At 
first the divisions are all alike; but at length 
they divide into two kinds, — small ones, with a 
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dark spot in the middle, which cover the out- 
side of the egg; and larger ones that occupy the 
inside. Fig. 63, ¢, shows an egg at this stage, 
where the large inner cells show through the 
layer of outer ones. Fig. 63, fis a section of 
the same egg. The stages shown in 6 and ¢ 
are seldom clearly seen, because the divisions 
aré crowded together and too opaque; but a and 
ecan be watched in any common spider's eggs. 
The rate of growth varies according to circum- 
stances. Some eggs laid in autumn develop 
slowly all winter, while others laid in summer 
are ready to hatch in a fortnight. 

In the eggs of the long-legged cellar spider, 
laid in June, in about four or five days the young 
spider becomes lengthened out into a sort of 
barrel shape ; and six whitish rings run half way 
round it, on each of which appears soon after a 
pair of little knobs, one each side, Fig 64, a. 
These are the six segments of the thorax, ard 
the six pairs of limbs ; and their gradual growth 
is shown in Fig. 64, 6,¢,d@. Ina there is no sign 
of a head or abdomen, except the more opaque 
ends. of the embryo; but shortly after there 
appears an opaque knob at one end, Fig. 64, 4, 
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under which is a pair of little knobs, such as ap- 
peared at first on the thoracic segments; then 
appear two pairs, then three, and so on, till there 
are six pairs, which mark the six segments of 
the abdomen. Up to this time, the embryo has 


Fig. 64 


been rolled up with the under side outward ; but 
now it begins to turn, and in a day or two has 
its back outward, Fig. 64,¢. The constriction 
between the thorax and abdomen begins about 
this time; and in a few days more the spider is 
ready to hatch, Fig. 64, d. 
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YOUNG SPIDERS. 

The hatching occupies a day or two. The 
shell, or rather skin, cracks along the lines be- 
tween the legs, and comes off in rags ; and the 
spider slowly stretches itself, and creeps about. 
It is now pale and soft, and without any hairs 


or spines, and only small claws on its feet ; but, 
in a few days, it gets rid of another skin, and 
now begins to look like a spider. The eyes 
become darker colored; marks on the thorax 
become more distinct, and a dark stripe appears 
across the edge of each segment of the abdo- 
men. The hairs are long, and few in number, 
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and arranged in rows across the abdomen and 
along the middle of the thorax, Fig. 65. Before 
the next moult, they usually leave the cocoon, 
and for a time live together in a web spun in 
common. A brood of young Efeiva may often 
be seen looking like a ball of wool in the top of 
a bush, while below them, connected by threads 
to their roost, are the skins left at their second 
moult, and farther down, also connected by 
threads, the cocoon with the first skins. 

Dolomedes spins a nest in which the young 
live for a while after hatching. 

The young of the running spiders, Lycoside, 
when they come out of the cocoon get on their 
mother’s back, and are carried round by her for 
some time. 

Where large broods of young spiders live 
together, they soon begin to eat one another; 
and, if kept in confinement, one or two out of a 
cocoon full, may be raised without any other 
food. 

Wilder noticed this in Nephila plumipes, and 
believes it is the natural habit of young spiders, 
and not the result of confinement. 

As spiders grow larger, they have to moult 
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from time to time. This process is shown 
by Wilder in Figs. 66, 67; and I have seen 
the same operation in Argiope. The spider 


Rig. 67. 


hangs herself by a thread from the spinnerets 
to the centre of the web. The skin cracks 
around the thorax, just over the first joints of 
the legs; and the top part falls forward, being 
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held only at the front edge. The skin of the 
abdomen breaks irregularly along the sides and 
back, and shrinks together in a bunch. The 
spider now hangs by a short thread from the 
spinnerets, and works to free her legs from the 
old skin, Fig. 66. ,This takes about quarter 
of an hour; and then she drops down, hanging 
by her spinnerets like a wet rag, Fig. 67. 

If struck while in this condition, she can do 
nothing, not even draw her legs away. After 
ten or fifteen minutes, the legs begin to 
strengthen; and she draws them gradually up 
toward her, works them up and down a few 
times, and is soon able to get into the web 
again. 

Blackwall observed nine moults in 7egenaria 
civilts, a spider that lives several years. Many 
species, and among them some of the largest, 
live only one year, hatching in the winter, 
leaving the cocoon in early summer, and laying 
eggs and dying in autumn. Other species 
seem to require two years for their growth ; 
hatching in summer, passing their first winter 
half grown, growing up the next summer, but 
laying no eggs till the second spring. Some 
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species are found adult at all seasons, and may 
live several years. 

After spiders have passed their second moult, 
they usually live in the same places, and follow 
the same habits, as the adults. 

The running spiders live usually on the 
ground, often near water, but some kinds in the 
hottest and dryest places. A few species live 
near water, and are accustomed to run about 
on its surface, without becoming wet. The 
Theridttdz2 almost all live in the shade, and 
always upside down in their webs. Some 
species live always im caves; and one in 
the deepest part of the Mammoth Cave has no 
eyes. Some spiders live only on high moun- 
tains, never appearing below the tree line. 
Some species seem to prefer certain kinds of 
plants. The horizontal branches of spruces, 
for instance, are particularly convenient for the 
webs of some species of TZheridten. The 
water-spider, that builds its nest and lives on 
water-plants, has been already mentioned, and 
also the Argyredes, that makes its home in 
the webs of other spiders. During winter 
immense numbers of spiders that have spent 
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the summer under stones, in webs, and on 
plants, hide away among fallen leaves, and 
there live through the coldest and wettest 
weather, ready to move on the first warm day. 
During a thaw they often come out on the 
snow in great numbers. 

Several house spiders have probably been 
imported, like rats, and are found all over the 
world; while other most common species never 
spread beyond the countries where they are 
most abundant. 
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CLassIFICATION. — Thorell’s + Genera of European 
Spiders,” in ~ Acta Regie Societatis Scientiarum Upsa- 
Tensis.~ 1869, and Thorell's ~Synonymes of European 
Spiders.” contain a complete history of the classification 
of the spiders of Northern Europe. with references to all 
the descriptions of genera and species, and remarks on 
the use of names and groups by different authors. The 
great resemblance between the European and North- 
American spider faune make these the most useful 
books for American students. Simon's ~ Arachnides de 
France.” a work not yet completed. describes all the 
spiders in France, and refers to descriptions of the 
other European species. It contains tables by which 
the genus and species to which any spider belongs can 
be found by the use of a few prominent characters. 

ANaToMyY. — Siebold’s ~ Anatomy of the Invertebrata ~ 
contains a good general account. Bertkau describes. in 
“Traschel’s Archiv fiir Naturgeschichte.” the mandibles 
in 18po. the respiratoryorgans in 1872. and the sexual 
organs in 1873. Oeftinger describes the spinning-glands 
jn “ Archiv fiir Microscepische Anatomie.” 1$6o. 

Emprro.tocy.— Claparéde, Utrecht. 1862, and Bak 
biani, in ~ Annales des Sciences Naturelles.” 1872. de- 
scribe the growth of the egg from segmentation to 
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hatching. H. Ludwig, in “Zeitschrift fiir Wissenschaft- 
liche Zodlogie,” 1876, gives an account of the segmenta- 
tion in eggs of Philodromus. 

Hasrrs. — Walckenaer’s “ Histoire Naturelle des Ap- 
teres” goes over the whole subject. Blackwall, in 
* Researches in Zodlogy,” 1834, describes the web- 
making of Epeira, and the flying habits of spiders. 
Blackwall also writes on habits in “The Spiders of 
Great Britain and Ireland,” published by the Ray 
Society, 1864, and in various papers in “ Transactions 
of the Linnzan Society,” 1833 to 1841. Menge’s 
Lebensweise der Arachniden in “Schriften der Natur- 
forchenden Gesellschaft in Danzig,” 1843, goes over 
the whole subject, and is particularly useful on the sex— 
ual habits. The same author continues the subject in 
“ Preussische Spinnen,” published by the same society, 
beginning in 1866, and not yet finished. The habits of 
the waterspider are described by Mr. Bell in “Journal 
of the Linnzan Society,” 1857. The trapdoor spiders 
and their habits are described by J. T. Moggridge in 
“ Harvesting Ants and Trap-door Spiders,” published by 
L. Reeve & Co., London, 1873, and Supplement. 1374. 
Prof. B. G. Wilder has published several papers on the 
habits of American spiders, the most useful of which 
are the following: on Nephila plumipes from South Car- 
olina, “ Proceedings of the Boston Society of Natural 
History.” 1865: Practical Use of Spider's Silk in “The 
Galaxy,” July, 1869: Habits of Epeira riparia, Moulting 
of Nephila plumipes, and Nests of Epeira, Nephila, and 
Hyptiotes, in “ Proceedings of American Association for 
Advancement of Science.” 1873; the Triangle Spider in 
“Popular Science Monthly,” 1875. 
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